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A bstr a ct
Satellite rem ote s e n s 皿g OFers a nunparalle edtechniqu eto m apla nd c o v ertype satlocal, r egional
a ndglobalscale s･ M ethodsto m aps e a sonalandye arlyvegetatio n alchange s
.
ar e criticalto studying
de s ertdyn amic s andpro vidingthebestte clm iqu e sto c o mbatdes e rti丘c ation ln aridenviron m e nts.
Su chte chniqu e sfa cilitatethe m apping Ofarablela nds, ar e a sthre ate n ed byde s ertiBc ation, a s w ellas
ar e a ssusc eptibleto erosio n ands ubsequerltge n eration ofs and and du ststorm s･ Sele ctiveprin cipal
c o mpo n entanalysis appliedto theAV ⅡR Rdata oftheAr abia nPe nin s ula a cquir edin 1992depicted
the m onthlyv egetationdynamics oftheAr abian Pemins ula. Forthe m ajorityofthe are a stht
show ed changes, the amo unt ofv egetationin crea sedsubsta ntiany&o m No v emberthrbughApri1】 a
periodcoin ciding withco ole rte mper atures andhigher r ainfa11･ On the c o ntr ary, v egetation either
df!Cr e aSedorr e m血ed un changed 丘om Ju n eto Angust. Ex c epti o n stOthe observedtr e nds w er e
foundinthe s o uthw e ste m part ofthePe nin stla, alo ngthe e a stc o a st ofthe Mediter rane anSe a, and
inthe Mes opotamianBa sin.
I. h trodu ctio n
Ma･ppingoflandc over丘
･
o m spa c e offer a n u npar alleledte chniqtletO monitor v egetatio n cha nge s at
bothlo c al
,
r egio nala ndglob alscales. Thepn ncIPalim age s e n sorfo rglobalorbro adscalela ndc over
a nalysisha sbe e ntheAdva n c edVe ryEighRes olutio nRadio m eter(AⅥiRR)onbo a rd National
Oce anic a ndA土m o spheric Adm 血str atio n(N O A A)sede s ofpolar o rbiti喝 m ete OrOlogicals ateli土e s.
Sev eralstudies u singNOA A A V f m Rdatato m o nitor vegetatio n c overindiv erse e nvir o n me Ⅱts
hav ebe en reportedintheliterature(To wnshend and Ju stic e, 1986;Cho ud hrya nd Tu cker, 1987;
Gow a rdetal･
,
1991;Ju stic e etal., 199 1;Tuckeretal, 19 91)･ T he mostcom m onlyu sedte ch miqu e
for v egetation analysisisthe normalized diqer eTcev egetationindex 即D Vt), aparam eterderived
斤om the r edandn ea r-in& ared bands. The ratio IS C OmPuted a sfollo w s:
ND VI -(Ch2- Chl)/(C h2＋ Chl) (1)
where ChlandCh2a redigitaln umber(D N)value sin A Ⅵ 硯 R'svisible(0.58-0.68pm)andn e ar-
in丘ar ed(0.72-1.1pm)bands, r e spe ctiv占1y. T he ratiois am e asure ofthedeviationsbetw een a
v egetatio nspe ctru m
7
s chlorophyllabs o rption minim um andthein&ar edphte au, a nd therefo r e, a
directindic atio n ofthe a m ountofphotosynthetic alya ctiv egreenbiom a ss(Tu cker andSelle r s,
1986)･ ND Ⅵ is s uitableforglobalvegetation m o nitoring asltpartiallyc ompens ate sfor slope,
viewing a spect and changingillumin a:tion c onditions(虹dw en, 1994).
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Methodsto m ap s e a s onalandye a rlyvegetatio n alchange s ar e critic alto studyingde s ertdyn amic s
andpr ovidingthebe st te chniqu e sto c o mbatdes ertiRcationin arider[vir on me nts･ Su chte chmiqu e s
fa cilitatethe m apping Ofar ablelands, ar e a sthr e ateiled byde s ertiBc atio n, asw ella s ar eas sus c eptible
to e r o siozl a nds ubs equ e ntge n eration ofs anda nddu ststo r m s･ Vegetation, undo ubtedly,isthe single
m o st eBTe ctiv e ande nvir o n m e nt丘iendlyw ayto stabilize s oils andr edu c ewinde r o sion. In arid
e n vir o n m er[ts ND Ⅵmustbe us ed withc a ution asthe ratio m ay n otsho w any s ensitivityin are as
wi th1e ssthan20 %v egetatio n(C ho udhury andTucker, 1987). A d itio naly, C ha v ez a nd
Ma cKin non(1994)observedthatin arid ands emi- aride m血 on m ents, a calibrated visbleband w as
bettertha nN DVIin rn applng Vegetation change s･
This study provide ss o mepr eliminary re sults on the analysis ofthe v egetationdynamic softhe
Ar abian Peninsbla. W e applied s ele ctiv eprin cipalc ompon e ntanalysis(PC A)tothe s c aled calibr ated
vegetatio nindex(SC Ⅵ)in GlobalVegetation hde x(G VT)produ ctacquiredin1992to m ap
m o nthly vegetatio nchange sinthe Ar abianPenins ula. S C V Iis c o mputedinthe sa m em an ne ras
ND Ⅵ
,
butthedigitaln umber s of A V E R R
'
s cha n n els1and2a r e丘rst c onvertedto albedos
(粒dw ell,1 994).
2. Ge ne r al De s cription ofthe Ar abiaJIPeninstl a
TheArabia nPeninsula e n c ompa ss e s alarge sub･ c on 血 entalland m a s swithadim e nsion of2000by
2700 bn
,
and an a re aofappr o由 m ate3 Ⅹ 10
6km2 伊ig. 1). Animportarlt a nddistin ctiv efe atu re of
the Ar abian Penins ulaisthede se rt type oferlvir o r m e nt that tr an sc endsbetw e e ninte r-tropicaland
s ub-tr opicalarid belts･ Dry,hotsu m m ers, mi ld, rainywirter s,lo w humi dity, drystr ong wind
c o ndito n s
,
a ndabse n c e ofstanding w ate r are G O m m O nPhe n om e n al M e a nm o rlthlyte mperature s
r a nge丑
`
o m appro xim atelylo
oCinthehighlands of the s o uthw e st to3 6o Calo ngthe Arabia nGulf
c o a st(Anto n, 1985).
Theperipheryof thePeninsulais cha r acte riz edbyhighlands, wher e a sthe c erltralpartis
hom ogeneo u s andc on sists ofdun eBelds, a suc c es sio n of flatpediplain s and alluvi al fans. The are ais
hom etodiffe re ntde s erts o r sandse a s
,
uppo rdng m or ethantw erltyindividuals and Reldsgreater
that 1000km2(Anton, 19$5), Eoalia ndepo sits a ndla ndfo rm s, withm anyinsta n c es of an abrupt
transitio nfrom o n etypeto an otherar ewi despre ad. Majo ntyofthedu n e sinthe n o rth- c erltraland
no rthw este mpart(e.g･ , AnNaRld andNo rthern A d Dahn a)hav e so m egr a ssc o v er andther efo r e
ha v ebe e nkeptstablc･ Onthe c orltr ary,dun e sinthe s o uth(Southe rn AdD al1na, Jafur ah andRubal
Khali)experien ce stro nge olian a ctivitydu eto the abse n c e ofprote ctive c ov er 岬ig. 1). Ther eis a
tr a n sitio n軍On ebetw e e nthetw o a re a s wher es a nd fields arc eitherpa rtiallystabilizedo rha v e
expe rie n c edin cr easeddegradatio n ofpreviouslystabiliz eddune s,
Rai11以1is s c anty a nderratic a ndr ange sbetw e e n400-5 00m mperye arin the s outh- w e stern
highla ndsin Ye m e nto nearly0rrm in s o me a re as of Rub alKhalidesert, Sa udiAr abia. T he e a ster n
a nd w e ste rn m argl nS av er agele s stha n100m m ofrainfd ann u anywi thde c re a sl ng Pre CIPltatio nin
othe rparts･ T he a n nualevapotra nsplratio nvalu e sarebetw een 1lOOand 1700m m ･ Octoberto M ay
bra cketsthe rai 血11s e a s o nin m o st ofthePe ninstl a, butn e arlyallthe rainfauoccursbetw e e n
Decembe rtoFebru ary･ Duringthe ralnyS e a S O nthe are aishitbyextra-tr opI CalcycIone swith
c onsiderable a m ou nts ofm oistu r e
･
Du etothe s outhw est m o n s oon, the rain以1se as o ninthe
highl皿ds ofYem enis丘
･
om JulytoSeptember･ Itis n otu n c o m mon fo rm o st oftheyea r
7
s rainto
o c cur within a shortperiodle avi ngthe re st ofthe se a s on with little or n orainfdl. La ck .frainfd
intensi丘es ariditya nd ca us e sdegradatio n ofn atu ralv egetation,
T heArabianPe ninsula c anbe classi丘ed as either arid
,
s emiarid
,
orhyperarid. Where as m o st of the
Peninsulaisfree ofpe remi alv egetation,the ari dr egl On SC an SuppOrt n um e ro us ephem eral and
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per emi alveget如o n･ For m o st ar e a s shiftings and du n e s ar eincapable ofs u staining Pla ntlife. T he
peninsula abo undsin 加 ra c o m munitiesthat c an c ontain a n otable varietyofspe ci9S･ T he
geom orphology, v egetation,hu man a nda nimallife ar e str ozlglyaffe ctedbytheharshenviro n m ez7t.
3. Methods
3.1 Ctl aTlge Dete ction Te chniqtleS
Se ve ralc?angedetectio nte chniqu e s appliedto s atellitedi由taldataha v ebe en reportedinthe
liter atu re･ So me ofthe seincludeim agediffere n c e, r atioing,pnncipalc o mpone nta n alysis, a nd
s ele ctiv eprin cipalc o mpo n e nt analysis(Chav ez etal･ , 1977;Singh, 1989;Cha v e z a ndK w arteng,
1989;Cha vez and Ma cKin non, 1 994). To applycha ngedetection, radio m etric c alibratio n ofdatais
critic al. T he r equired calibratio n c an eitherbe absolute o rrehtiv edepending upon theinte ndeduse,
h abs olute calibr atio nthe s atelitedigitalnumbe r(D N)is con v ertedtogr o u ndrefle ctanc e, whilein
rehtivethe s e ns ethe s a m eD Nintw oim age s repr es erltthe sa m e r e鮎 ctanc e, A thirdtype of
c alibr atio nis ahybrid betw e en the abs olute andthe r ehtive m ethods. Applicatio n ofr elative
calibratio nis only m e aningfulif theD Nchange sbetw e entw oim age sis statisticallys malland doe s
riotalterthe ove ral dyn amicra nge oftheim ages, Su ch co nditio n s are u suallyobservedinarida nd
semi- aride7Ivironm ents(Chavez andM acKin no n, 1994).
P血cipalco mp?ne nt analysis(PCA)is astatisticalte chniqu etha:trotatesthe a7(e S Ofa 皿 ulti･
dime n sio nalim age spa c einthedire ctiorL Ofm aximum v aria n c e. Thegenerated c o mpo n ents or axe s,
which ar e simpleline ar c o mbin atio n s ofthe o riginal im agedata, ar e o rthogo nalto e a chother and,
thu s
,
ha v eno further m athem atic alr elatio n s. Eige n v e cto rs ar eused a s m ultiplic atio n c o efEcie nts or
lo adingsin theP C Afo re a chpair ofinputbands.
3.2 Data AIl alysis
In this study w eapplieds ele ctiv eprlnCipalc o rnpo n entinthe s ame 皿ann er a Sus edbyC hav e zand
Kw a rte ng(1989), whe re onlytw obands ar e u s ed asinputin theP CA. hform atio nthatis co 皿I10n
to thetw oim agesn) ands, typicallytopographic, albedo o r r efl cta nc e,is n appedto theBrst
c o mpone nt(PCl), whereasinfo rm atio nthatis uniqu eto either of theinputim age sis 皿 aP Pedtothe
se condc o mpo n ent伊C 2). Cons equently,P C 2m apsthe spe ctralc o rLtr aStif thetw oim age s w er
c ole cted at the s am etim e
,
orthete mpo ralc o ntr astiftheim age s w er take s atdiife rerlttim e s. In
transformingthedatainto a n ew c o o rd ina:te syste El, the sele ctiv eprlnCipalc omponer[t te chniqu e
perfo rm s a血st- orde r r elativ eim agetoim age calibration, andtherefore, a utom aticalyeliminate s
m ostlo w - frequ e n cynoisebetw e e nthetw oim age s. Su chn ois eredu ction c apabilities enl1anC ethe
qualityofim age sge n erated. A ma.jor advaJItage Ofs ele ctiveprincipalc o mpon ents ov erthe
traditio nalP CA analysis(wi ths eve ralba nds asillPutin theP C A)isthe rela.tivelye a se andstraight-
for w ard interpretation ofthe r e sultingl mage S.
Im agepro c e ss mg w a sperfo r m edon aU NIX-ba sed SU Nw ork5tatio n with P C r良E A S V P A C E
im agepro c e ssing
.
s oftw a re atKu waitIn stitutefo rScienti且cRe s ea rch
7
s(K IS R)Re m oteSensing
Lab. The re s oluti o n Ofthe GVldatais16 km at the equato r. A histogr am m atching pro c edure&om
P CIso允w ar ew a s u s edto crea.te alo okuptable m atching an Inputim ageto a m aste rim age,
Cons equ ently,the s am eD Nv alue sintheim age srepres ent the s a m erfle ctanc e･ T he October-
Jan uaryp c 2 im age withthelarge stD Nspread w a su s ed a sthe m a ster･
4. Dis ctL5;Sion ofre sults
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Table1sho w stheperc e ntidorm atio nn appedtoprincipalc o mpo n e ntsl and 2(pC l and P C 2), and
the eigerlVeCtOrS Ve CtO rSthata reus eda sTTIultiplic atio n coefncients orlo adingsinthePCA fo rthe
i nput im age s･ Thelargertheperc e ntage ofinfo rm atio nforPC2thele ssthe cor relatio nbetw e e nthe
Inputim age s and, ther eforethehrgerthe am o untofv egeta･tion v ariatio n･ Fo r exa mple, vegeta･tio n
change sin theJu n e-July ar eles sthantho s e c o mputedfortheNo vember
- De ce mberP C 2 im age･ The
lo adingsforPClis appr oxim atelyeqtlalto the a v er age oftheinputim age s, w he r e a sthelo adingsfor
PC2 is equ altotheirdiqe r enc e･ T helo adingsforP C2is eithe r n egatively orpo sitiv elybia s edin
favor ofone oftheim agc sandthat 皿 1Stbetake ninto c o n sideratio nin their interpr etation . T he PC2
vada n c erange s倉o m2.57-6.63%(Table1), hdicatingthat 皿 O nthlyvegetatio n change s arequite
signific arEt even at the s c ale oftheAⅥ 皿 R ND Ⅵc o mpo sitedata･
TheP C2 im age s(Fig. 2), m aptheN D Ⅵspe ctr alc o ntrastinfo rm a･tio nbetw e en theinputpairs of
c ons e c utiv e m o nthlydata. Lighter orda rkerton esthangr ay repr ese nt eithe rin cre as e orde crea s ein
v egetatio ndepending uponthe sign oftheP C2 1o adings(Table 1)I Im age swi thpo sitiv elo adings
r efe rto alar e a sbdghterthangr ay while negativ elo adipgs refe rto allare a sdarkertha nBra,y. The
Ar abian G d f
,
RedSe a
,
ArabianSe aandMediter ra n ean Se awhich do n ot m anifest any ND V I
change s a Te alsho w n a sgray on theim age s. T hedegre e of lighto rdarkto n e sglV e S anindic ation
ofthe e幻 ent ofvegetation v ariatio n.
Vegetatio n cha ngesbetwe e nthe c o mpo site AⅥiR R ND ⅥdataforJan u a ry-February a c c ountfor
3.49 %ofthetotalinform atio nbetw e e nthedataforthetw o m o nths. Are a stha,thad m ore vegeta.tion
inJa ntl arytha nFebruary(white a r e a s)a r ethe e asternRub alKhali, s outhe m W e ste r nHighlands
ande a ster nc o astoftheMediterrane anSe a[Fig. 2(a)]･ Vegeta,tio ninc re a s ed丘.o m Jarlu a ry-Febru 打y
O)lackar e as)prim arilyintheNorther nDahna, s o uthe rnpart of如 Nafu d, a ndinthe Mes opotamian
Basin inIr aqaJldlr an･ The re stofthePe nins uladidpotsho w a nysigmi Rc antv egetatio n change s.
Thetre nd for m onthlyvegetationinc rease(white a re a)inthe An Nafu d, No rthern AdDahn a and
M es opotamian Basinisfurther obs ervedintheP C 2 im age of February- M ar chFig, 2(b)], Other
ar e a swithm o r e v egetatio ninM ar ch tha nFebru aryincludethe n o rthw e ste m ar e a alo ngthe
Medite m n e a nSe a
,
andparts ofthe Wester nfLghlands. T hefew lo c ationsthathad m ore v egetation
inFebTLl aZythan Mar ch(darkar e a s)ar ein theSo uthem AdDal1n a and in the s o uther npart ofthe
Pemin sula. Thetr e nds ob5 er V ed in Figure2(c)ar e si milartoFigu r e2(b),i.e. , the Mediterran e an
c o a st
,
the Me s opotamia nBa sin a nds e ctio n s of the AnNa血dc o ntin u edtheir m o nthlyv egetatio n
in cre as e(white are a s). The s o uthw esternpart of thePehins ula sho w slightin cr e a s ein vegetatio n
缶o rnMa r chto April. Vegetatio n c o v erals oin c rea s edintheNorther n andSouthe mDalma.
TheP C 2image of April- Mayha s o n e ofthelargestpe rcerLt V arianc e, evi denc e ofthe e nd ofspr mg
a nd the o n s et ofsu r n n er･ T helighter ar e asin Figu re2(d)had m ore v cgeta.tionin Aprilthan May.
The m orLthlyv egctatio nincrea seinthe An Nafud, A d Dalma, Me s opotamian Basinandthe
Mediterr a n e a n c o a stis rcver sed 血eto theda wn ofthehotdrys u mm er w e ather. The s outhe a ste rn
a nds o uthw e ster n s e ctio n s of thePenin s ula show slightincreas einv egeta.tion 丘o mAprilto May.
Figu r e2(e)depicts v egetatio ndiffe renc esbetwee nMay a ndJune. AJe a Sinthe We ster nHighlands,
RubalE Lali, Me s opotamianBasin ands catter ed lo c atio n sthr o ughout the Penins uladisplayin crease
in v egetation,indic atingthe c o ntin uatio n ofrainfallinthes ere a sinMay
-Ju n e･ Figur e2(り,
repre sentingtheP C2im age ofJu n eJulysho w sr ehtiv ely m lnOrV egetation change sinthePe ninsula
andthatis reAe ctedinthe smallpe rcentvarian ce nap pedtoP C 2(Table1). Ar e a stothe s o uthw est,
s outhe a st
, parts ofthe Me s opotamian Ba sinandthe e astcoast ofthe Mediter ra n e a nSe adisplay
m o r e v egetatio ninJune a s c o mparedtoJuly･_
T he r e st ofthePeninsula eithe rshow s onlyslightor
no vegetatio ncha nge sinJune -July, So m eofthetrends obs erv ed inFigu r e2(i)c o ntinu ein Figure
2(g)･ Alongthe We sternHighlands, the ea stc oa st of the Mediterr ane an Se a and Me sopotamian
Basinther ew a s m o r ev getatio ninJulythanin Angust(white are a s). T he c o- existenc e ofare a s
showingde cre as e a nd in cre a s ein vegetatio ninthe Mes opotami an Basinis attributedtoim gated
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la nds･ T he only･
ar eas withslightv egetatio nincre as e丘･o mJulyto Angustar es o uthw e ste r n c o r n er.f
thePenin s ulain Ye me n, andthe e a ste r npa rtsinOm an andthe UhitedAr abEmir申es･ The m ajority
ofthePenins ulaportr ays either ade creas e or no change m v egetatio n･ T he simi1arityinthepatte m s
ofthe Bu mper months,ire. , c o n stantdecre a s ein v egetationdu eto thehotdryco ndito n sis refle cted
inthe relatrv elylo wper c e nt varian ce n appedtotheir r e spe ctivePC2 lmage s･
Theperc erlt Varian c e n appedtothe August-Septemberin agssho w a nincr e a s e o v erth pr evio u sL
value sinTable1･ T he southe rnpartofthe WesternfEgh1andsdepicts anin cr e a s einv eg如tio n
(white are a s)&o mAugu st toSepte mberas obse rv ed inFigu re2(h). T hisisdu etothe m oistlade n
s outhw e st m o n s o o n shittingthe are abetw e e nJulyto September･ T he re st ofthePenins uladisphys
either no o r slightvegeta土ionde cr e a s
.
e 如 m Augu st toSepte mber･ Lo c atio n sin the Me s opotamian
Basin showing an inc re as ein vegetat1 0n m aybedueto cultivatedlands･ T heP C 2 iⅡl age Ofthe
September- Octobe rim agePTig･ 2(i)】hasthele astper9entvaria n ce n appedtoPC2･ Only afe w
are a s sho w signiRc ant vegetatio n changes･ Smallse ct1 0 n Sinthe w e ste rn a nds o uthe rnpart ofthe
Peninsuladisplayslightv egetationin cr ea ses(white a re as)&o mSepte mberto Octobe r.
Figure20)displ野S m o r e V egetationin October co mpar edtoN o v e mbe rin the so uthe rn w e stem
Eighlands, alongthe e a stern Medite rr a n e anCo a st and inthe Mes opota min Basin. Vegetati() A
dec r e as einthe We ste m fligh1andsis a nindic atio nofthe endofthe rainfills eas o n. T he rest ofthc
Peninsula show s eithe ra slightin cre as e o rn ovegetatio n cha ngesin November c o nlpa redto
October･ The sigmi fic a ntin c r e a s einthepe rce ntv arian c e ofP C 2signaledthe o n set oftherai 血11
se aヲo nfo r m o stthePenin s ula･ ThePC2im age ofNo v e nber･I)e c e mbe rha sthehighestpercent
v ar1an C e n appedtoPC2･ Thelighterto n e sinFigur e2(i).ar ethelo c atio n swi th incre a s ed
vegetation 丘
.
o mN o v e mberto De c e mber･ The signi丘c ant are a s are alo ngthe We ste mHighlands,
and inge n eral,inthe no rthernpart ofthePenin s ula･ Figure2(I)sho w s c o 皿tin uedm o nthlyincre as e
inv egetatio n(white ar e as)inm o stparts ofthe Arabia nPenins uh withthe ex ception.ofthe
s o uthw estern s e ctionsthatpo rtray m or ev egeta:tio ninDe c e mbe rthaninJa n u ary.
The m aps sho wn pro vide spatiala s w el aste mpo ralv ariatio nin v egpta.tion a c r o sstheAr abian
Pe血 s ula･ Thedynamic s ofvegetatio nis refle cted intheper c er[t varia n c色 m appedtothePC2
im a芦esI Theperc entage sw ouldc ertainlybehigherifthetotalarea a nalyzede x cludcd the m arine
e nvlrOnm e血 T hepn n cipalc mlS e Sforlo calm odhlyvaria･tio nin vegetatio n w a spri mi lydu etothe
chm ate, andm o r eimpo rta ntly minfd･ Forthe m ajorityofthe are a sthtsho w edchanges,the
a m ount ofv egetatio nin c r e a s eds ubstantially&o mNove mbe rthroughApril, aperiodc oinciding with
co olertempe ratures and higher rainfd. . Onthe c o ntrary, vegetatio neithe rdecre a s ed or remained
unchanged 丘
.
o m Ju neto August. Ex c eption stOthe obs erv edtre nds w erefo u ndin the s o uthw e stern
part ofthePe血 s ula, alo ngthe e ast c oastofthe Medite rrane anSe a, a nd inthe Me s opotamian
Basin･ Inthe s o uthern W e ste rn Highlands andsouthe rnparts ofthePeninsula v egeta:tio nin c re a sed
&o mJdythr oughOctobe r･ The c oin cide n c e ofin c r e aseandde c r e a se ofvegetatio ninthe
Mes opotamian Ba sin is as cribedto rain色1landcultiv ation ofla nds.
Are a sthatsho wed flu ctu atio n sin ND VIa re m o sthketo s uppo rt･plantlife inthepre senc e of
abunda nt w ate r･ Frorhthe a nalysis ofthe1992 A V ⅡR RND VIda,ta, s u charea s w er
predomin a ntlyfound in the Me s opotamianBa sin,the e astco ast ofthe Mediter ra n e a nSe a, the
We stern High1a nds andparts ofthe AnNaRlda nd AdDalmade serts･ Lo c atio n sthatc onsiste ntly
show edn o monthlyv egetatio nchange sw er edried andw o uldsupportlittlepla nta nda nlmal life,
Thedes ert a r e ainthe c e ntralpart ofthePemisula, nam ely, RubalK h ali,Jafural1, andpa rts ofthe
AdDahna and An Nafud displayedsuchqualite s･ Thes e ar e a sre m o stlikelytobe vu1nerableto
sever ewind e ro sion aJldge ne ration ofs andand duststo rms･ M ore vegetatio nvaria:lio n sw er e
observ ed inthe An Nafuda nd Northern and So uthe mA d Dal1na a SCO mPa redtothe Rubal K hali
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andJafural1des erts. T helatte r a r etherefore m o r elikelytobe a ctive and subjectedto strongerwind
er o sio n
. Such observatio n sha v ebe en repo rted by Anton(1985)A
5. Co n cbISio n
Appkcatio n ofs ele ctiv epn n cipalc ompo nen土aJlalysistechniquetoNOA A A Ⅵ 皿Rdataprovedvery
v 血 ab18in m ap plng areasSubjectedtofluctuatio n sin naturalv egetatio nintheArabian Pemin sula.
Suchlo c ationsare m osts uitableforsupporti ng Plant andanimal1ife, e spe ciallyinthepresenc e of
abu nda nt W ate r. Onthe c orltrary,the a re a stha･tdid notdisphysigniRc a nt change sin ND Ⅵare
barre n md vuherableto s e v er ewinde r o sio n a ndgenera:tion ofs and and du ststo rms. N O A A
AⅥiR Rda.taba_s
e witha m tlCh bette r r e s olutio n w o uld fu mishm o r edetaillo calpotentialar able
lands a nd a re aspr o n etodes erd丘c atio n1
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Figure1･ M ap oftheAr abianPe nin sula showingtopographya nd thelo c atio n ofthe majorde s erts.
Tablel･ Perc e nt ofVarian c eM appedtoP C landPC2, andtheLoadingsUsedin PC Afo rEach
MorIthlyPair ofA V H R R N D Ⅵ forthe ArabianPenin sula.
IJ)PtLtP air
Ja n-Feb
Feb- Mar
Mar- Apr
APT- M ay
May-Jun
山n -Jul
Jul･ Aug
Ang-Sep
Sep- Oct
Oct-Nov
Nov - Dec
Dec-Jam
% Ⅴ且ri且nC e
P C 1
96.5 1
96.82
9633
95.73
97,10
97.43
97.3 4
96.23
97.41
95
.
86
94
.
71
95.72
% Varianc e
聖⊆ L _ _ _ _ _ _ _ _ _ _ _ _ _
3.49
3.18
3.67
4.27
2.90
2.57
2.66
3.77
2
.
59
4.14
5
.
29
4.28
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Lo adings
P C l
(10L74, 10.68)
(-0.67, -0.74)
(-0･66, -0･75)
(-0.77, -0.63)
(-0.70, 一0.71)
(-0.72, 10･.6 9)
(10.73, 10.68)
(-0.67, -0.74)
(-0.71, 10.71)
(-0.77, -0.63)
(-0.68, -0.74)
(-0.64, 10.77)
Lo adings
PC2
(0.68, -0.74)
(-0二74,0.67)
(-0.75,0.66)
(0.67, -0.7 7)
(-0.71, -0.70)
(0.69, - .0.72)
(0･68, -0.73)
(-O174,0.67)
(-0.71,0.71)
(0.63, -0.77)
(-0･73,0.68)
(10･77,0.64)
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Figu r e 2(a)･ P C2 APT - May
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Figu r e2(f). p c2 Ju n- Ju1
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Figure2. P rin cipalco mpo ne nt rLu mbertw o m onthly pal一im age s of A Ⅵi R R N D V Ico mpositeda.ta
oftheAr abianPe nin sula a cquiredin 1992. Thegrayare a sdo notshow any cha nge s, w her e a sthe
darker orlighte rtone s r epre s entincre as e ordecr e asein vegetation,
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